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| NTRODUCTION

The Cyberlogic OPC Server provides OPC Data Access, Alarms & Events and XML Data
Access functions. Its modular structure supports a variety of industrial devices and
communication networks. As a result, the server maintains a set of common features, but
has the flexibility to allow the addition of optional features as required for specific
applications.

Math and Logic is one of these optional features. With it, you can create mathematical or

logical functions that can operate on any data items that are available to the OPC server.
The results of the functions are available as OPC data to any attached OPC client.The
Math and Logic feature is included with Cyberlogic's OPC CrosslinkPremier Suite, DHX
OPC Premier Suite and MBX OPC Premier Suite.

This document includes only the information that is specific to the Math and Logic
feature. For information on the common fea tures of the Cyberlogic OPC Server, refer to
the Cyberlogic OPC Server Help

Note

Compatibility and Compliance

Math and Logicis a feature of Cyber |l ogi cds family of OPC prod
Server can provide data to any OPC Foundation compliant client from any supplier.

Cyberlogic OPC products provide full compliance with the OPC Foundation specifications
for:

91 Data Access 3.0, 2.05a and 1.0a

i Alarms & Events 1.1

T XML Data Access 1.0

9 Data Access Automaton 2.02
These products are tested for compliance to the OPC specifications using the latest test
software from the OPC Foundation. All Cyberlogic OPC products are certified for
compliance by the OPC Foundation's Independent Testing Laboratory. In addition, they

are tested annually for interoperability with o
Interoperability Workshops.

Cyberlogic Technologies Inc. -7-
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WHAT SHouLD | Do NEXT?

The links below will take you directly to the section of this manual that contains the
information you need to configure, use and troubleshoot Math and Logic.

This document describes only the features specific to Math and Logic. For information on
the common features of the Cyberlogic OPC Server, refer to the Cyberlogic OPC Server

Help.

Learn How Math and Logic Works

If you are not familiar with the way that Math and Logic performs its operations and
provides results to OPC clients you should begin by reading the Theory of Operation.

Read a Quick -Start Guide

First-time users of Math and Logic will want to refer to the Quick Start Guide for a step-
by-step walk through a typical configuration session.
Get Detailed Information on the Configuration Editors

Experienced users who want specific information on features of the configuration editors
will find it in the Configuration Editor Reference section.

Veri fy That 1 todés Wor kiPnogleror Tr oubl es

If you have already configured the server, you should verify that it operates as expected.
Refer to the Validation and Troubleshooting section for assistance. In case of runtime
problems, this section also provides problem-solving hints.

Print a Copy of This Document

The content of this document is also provided in PDF format. Use the Adobe* Reader
program to view and print the PDF file.

Contact Technical Support

To obtain support information, open the Wind ows Start Menu , then navigate to the
Cyberlogic OPC product you have installed. From there, selectProduct Information

Cyberlogic Technologies Inc. -8-
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THEORY OF OPERATION

This section will familiarize you with the main features of the Cyberlogic OPC Server as
they relate to Math and Logic. Refer to the Cyberlogic OPC Server Helpfor a full
discussion of the common features of the Cyberlogic OPC Server.If you are new to OPC
or the Cyberlogic OPC Server, we strongly recommend that you read the OPC Tutorial
first. You will find it in the Help section of your product installation.

—_—
——

OPC Client
Application
Field Components

The basic function of an OPC server is illustrated in the figure above. The server obtains
data from field components and presents it, in a standard way, to OPC client
applications. Typically, these field components are PLCs or similar devices. More
advanced servers will also allow you to process the incoming raw data prior to making it
available to the client applications.

Math and Logic

Math and Logic is an optional feature for Cyberlogic's OPC Server which allows you to
write programs in the C-logicE programming language. These programs can include
complex mathematical and logical functions that operate on one or more data items. The
results appear as data items that are available to the OPC clients.

Cyberlogic Technologies Inc. -9-
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+= e ® OvenTemperature - Math And Logic Editor *x

Home Functions | Expressions

true ; CONST DATETIME ; + - ; elze if ;
Constants P} Variables P} Operators P Statements P
Code View
rrrrrr > b=
1 ITEM Temp3 ("Main Process Control.Oven Temp 3"); =
z ITEM TempZ ("Main Process Contreol.Oven Temp 2"): =
3 ITEM Templ ("Main Process Control.Oven Temp 1"):; 3
4 double varAvg:
s int warCount;
€ varhvg = 07
7 varCount =
g
] // Verify that at least one sensor value is good
10 if (! IsCQualityGOCD (Templ) &£& !IsQualityGCOCD (Temp2) && !IsQualityGOCD (Temp3))
115 {
1z // Report the sensor failure and exit
13 warhAvg.Quality = QUALITY SENSCOR FAILURE;
14 L - -
15 else
184
17 //Use only good sensors for the average
18 1f(IsQualityG00D (Templ) )
134 {
20 varhvg = varAvg+Templ;
21 varCount = varCount+1;
zz | }
23 if(IsCualityG00D (Templ) )
244 {
25 varhvg = varAvg+TempZ;
Z2& varCount = varCount+l;
27 | }
28 if(IsCualityG00D (Temp3) )
25 {
30 varAvg = varAvg+Temp3;
31 varCount = varCount+l;
3z }
33 J/ Calculate the average temperature
34 wvarkvg = varAvg/varCount;
3z L}
36 // Return the new temperature value
37 return varAvg:
Status

A typical program associated with a Math and Logic data item

Advantages of Server -Based Math and Logic

Basic OPC servers get data fromfield devices, such as PLG, and present it to OPC client
software. They may provide a limited ability to convert the values into engineering units,
and may also have some ability to simulate the data. If you need to do anything more
complex than those simple functions, the client software will have to handle it.

That may be acceptable for simple systems. But if your needs require you to program
numerous clients to perform the same calculations, that approach quickly becomes
inefficient and error -prone. Furthermore, it limits your choice of client software to high -
end packages that include the needed math and logic functions.

A far better approach is to use Cyberlogic's Math and Logic to process the data in the
OPC server. This has several advantages:

1 You program the calculations and logical functions once for the entire
system.

Cyberlogic Technologies Inc. -10 -
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1 The programs are located and maintained on a single system for easy
maintenance. All clients will receive the same data.

1 A single math and logic engine for all of your users means that you have
only one editor and one programming language to learn.

1  You will not need to purchase client software to perform the math and logic
functions.

1 Your client software options are not limited to only those packages that
include math and logic functions.

Math and Logic Applications

Math and Logic provides you with a general programming language, C-logic, that gives
you the freedom to manipulate the data as you wish. This opens many possibilities.

Conversion
Most OPC servers have simple linear and squareroot conversion functions built-in. With
Math and Logic, you can create much more complex conversions that involve:

1 Logarithmic, exponential, stepwise or other types of functions

1 dipping and range limiting

9 Conversions that can be controlled by data items, allowing you to adjust
their parameters in real time

Simulation
Not only can you generate a nearly limitless variety of waveforms, but you have a broad
range of control over them. Possibilities include:

1 Two sine waves, with an adjustable phase difference

1 Two square waves in quadrature to each other, to simulate an encoder

Alarms
Instead of simple alarms that trigger when a value is outside of predetermined limits, you
can program alarms for much more complex scenarios

1 A process with temperature requirements that vary depending on the
pressure, so you want an alarm when the combination is out of limits

1 Atank's fluid level is dropping too rapidly, even if it is still within limits

1 A flow rate with limits that vary depending on the current step in the process

Smoothing and Averaging

You can write programs that will minimize the effect of inconsistencies in sensor readings
or other measurements:

1 Average the readings of two pressure transducers

Cyberlogic Technologies Inc. -11 -
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1 Maintain a moving average of the last ten cycle times

1 Apply exponential smoothing to a temperature reading

Ranking_Choosing and Voting

The comparison and logical functions allow you to program complex decisions:
1 Rank four machines in order of their cycle times

1 Identify which of three lines is the closest to going down for scheduled
maintenance

1 Turn off the heater when three out of four probes reach the temperature set
point

Interaction with Other Features

You can write programs to control other features of the Cyberlogic OPC Server:
9 Trigger Crosslink transfers
1 Enable and disable dynamic Access Paths

1 Execute other programs

Unique and Advanced Fe atures of Cyberlogic's Math and Logic

Cyberlogic's Math and Logic implementation includes many advanced features, some of
which are unique to Cyberlogic.

Editing Features
9 Familiar programming syntax, similar to the C programming language
1 Program statements are color-coded, using configurable colors

1 Browse window for easy insertion of OPC data item variables

Performance and Diagnostics

1 Programs are compiled so they can execute in microseconds, far faster than
is possible with interpreted code

User can compik all programs with a single mouse click
Compiler can detect program errors at compile time

i Status tags available at runtime include: detailed runtime error information,
execution time, number of program executions

Power
1 Extensive set of preprogrammed functions
1 Each program can produce multiple outputs

1 A program can dynamically create data items in the address space, which
can be used asinputs, outputs or both

Cyberlogic Technologies Inc. -12 -



Math and Logic Help

1 Program execution triggered on input data change, by a trigger item, at a
fixed interval, or as scheduled by the program itself

Group execution criteria can be overridden for individual programs

Execution can be enabled and disabled dynamically if there are no
subscriptions to the data item

1 Math and Logic data items behave like all other data items: can be
simulated, used with conversions and alarms, and can be used in other Math
and Logic programs

Flexibility
1 Broad selection of data types from 1 to 64 bits, including Boolean, signed
and unsigned integer, floating point, and string, as well as OPC UA data
types

Support for arrays
Works with DirectAccess data

1 Program inputs can override default deadbands and sampling rates with
individual settings

Continue with Main Server Featuresfor a general description of how Math and Logic fits
into the server configuration. For an example of how to configure this feature, skip to the
Quick Start Guide. Refer to Appendix A: C-logic Language Referencefor a complete guide
to the C-logic language.

Main Server Features

We will now look at the main features of the Cyberlogic OPC Server, as they relate to
Math and Logic.

& CybOpcConfigurator.mdb - Cyberlogic OPC Server Configuration E|[E| E|
File Edit Wew Tools Help

HEr O FAHEEEEED

[&3] Address Space Mame Sirmula
FEF] Conversions

] simulation Signals
(31 Alarm Definitions

@ Metwark Connections
OPC Croeslinks

Ready 0 Object(s)
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When you open the Cyberlogic OPC Server Configuration editor, you will find six main
trees, representing the six main areas that you will configure. These are:

Address Space Tree

This is where you actually configure Math and Logic. To do this, you will create Math and
Logic data items and organize these into Math and Logic Devices You will then write a
program for each data item, which will calculate the value that will be assigned to it. For
detailed information on how to edit this tree, refer to the Configuration Editor Reference

Math and Logic Devices

Math and logic devices group related data items in your configuration. All data items
under a device share some common controls and default settings. For example, the
device settings specify when the group is enabled, and the default conditions under
which the logic will be run. You can choose to enable logic execution, disable it, or use
the value of a data item to control the enable and disable. When execution is enabled,
you can specify that programs should run when the input data changes, at a fixed
interval, or when triggered by a change in the value of a specified data item. Each data
item in the device can use these default settings, or define its own.

Math and Logic Data ltems

You program the math and logic operation in a data item. When the program runs, its
result will be available to clients as the value of the data item. It is also possible for a
single program to have multiple output values. Refer to Data Item Declarations for more
information on how to do this.

Conversions Tree

The Conversions Tree is optional. In it, you can define formulas that can be used to

convert raw data values obtained from the field equipment into a form that is more

useful to the client. For example, you canchange a transducer 6s voltag
pressure value in psi. You can also apply conversions to Math and Logic data items. This

allows you to do the calculations on the raw values, and then use a conversion to

present the result in engineering units. Refer to the Cyberlogic OPC Server Heldor a full

discussion of this tree.

Simulation Signals  Tree

This tree is also optional. If you want to be able to use simulated data item values

instead of real values, you can create various types of simulated data functions in this
tree. Simulations are often useful for troubleshooting client applications. You might want
to simulate a Math and Logic data item initially, while you work on its program. Refer to
the Cyberlogic OPC Server Heldor a full discussion of this tree.

Alarm Definitions  Tree

You will use this optional tree to interface to OPC Alarms & Events clients. This tree
allows you to define the desired alarm conditions and specify what information should be

Cyberlogic Technologies Inc. -14 -
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passed as they occur and clear. When you apply these to a Math and Logic data item,
the result of the calculation will determine what alarm is triggered. Refer to the
Cyberlogic OPC Server Heldor a full discussion of this tree.

Network Connections  Tree

This tree is where you configure communication to OPC servers, PLCs and other data
sources. You will select the networks and interface devices you will use, and configure

each of the field components as nodes on those networks. This tree is not directly

involved in Math and Logic configuration. However, the network nodes you define here

typically provide the input data for the Math and Logic calculations. Refer to the driver

agent help files for more information.

OPC Crosslinks Tree

The OPC Crosslinks Tredets you identify the data that you want to transfer among PLCs
and OPC servers.You can use Math and Logic data items to enable and disable these
transfers, and to control when they occur. You can also set up crosslinks to write the
results of your Math and Logic programs to other OPC servers or PLCs.Refer to the
Cyberlogic OPC Server Heldor a full d iscussion of this tree.

Cyberlogic Technologies Inc. -15 -
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Quick START GUIDE

Before you can use the OPC server, you must configure it by using the OPC Server
Configuration Editor. Math and Logic users must configure the Address Space tree. In
addition, users who want to obtain data from PLCs or other OPC serversmust configure
the Network Connections tree. The remaining trees (Conversions, Simulation Signals,
Alarm Definitions and OPC Crosslinks) are optional features used by some systems.

This section shows how to configure the Address Space tree for Math and Logic. It does
not cover any of the other parts of the configuration. For a step -by-step example of how
to configure a complete OPC server, refer to the Cyberlogic OPC Server Help

You should use this example only as a guideline of how to configure the most common
features. For detailed information on all of the Math and Logic features, refer to the
Configuration Editor Reference The software also includes a configuration file with a set
of sample programs. These will help you to understand how the various functions work.
They will also give you ideas about what you can do with C-logic, and they can be
modified and used in creating your own pr ograms.

For this example, we will assume we have a process for which a temperature
measurement is critical. We have three temperature transducers and want to report the
average of their readings. However, if a transducer fails, we will average only the val ues
from the good transducers.

The procedure is divided into several sections:

9 Creating a Math and Logic Device

Creating a Math and Logic Data Item

Editing the Math and Logic Program

Saving the Configuration and Updating the Server

f
f
f
f

Verifying Your Configuration

We will begin with Creating a Math and Logic Device.

Creating a Math and Logic Device

The Math and Logic device groups Math and Logic data items that share some controls
and default settings. For example, a device allows you to enable or disable its data items,
or to specify a data item that will control the enable status. It also allows you to specify
the default conditions under which the data items' programs will execute.

1. To start the editor, open the Windows Start menu, locate the Cyberlogic OPC
product you have installed, then open the Configuration sub-menu and select OPC
Server and Crosslink .

If you are running the Cyberlogic OPC Server Configuration Editor for the first time,

the editor will prompt you for a configuration file. Click the dialog box' s Create
New... button to start with an empty configuration.
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Math and Logic Help

‘% CybOpcConfigurator.mdb - Cyberlogic OPC Server Configuration |._ E| E'
File Edit View Tools Help

(ST 0~ EEESEEE 2

- Address Space MName 7 | Simulate | Simple ... | DataT#
=/-@ Main Process Control [ Qven Temp 1 No Default v
@ Cven Temp 1 < [ >
@ Cven Temp 2 —
@ Qven Temp 3 =
i Conversions )
=3 simulation Signals E MBX Device o
(4] Alarm Definitions
+- {3 Network Connections General l Access Paths ] Unzolicited Meszage Filters
+ OPC Crosslinks
Marme v
< | >
Ready 3 Object(s)

You will see the above screen. For this exercise, we will assume that the three
temperature sensors have already been configured. If you want to read about how
to do that, refer to the Cyberlogic OPC Server Help

‘% CybOpcConfigurator.mdb - Cyberlogic OPC Server Configuration |._ E| [Z|
File Edit Wew Tools Help

(1Tl S T 0+ EEEREE B

: Liome s | Simulate | Description D
+ @] Mah Device Folder . .
FEF| Conver: MEX (Modican)

2 S

(3] Alarm D

+- (g8 Networl
+ OPC Cry

Data Monitor

|

Insert Mew 'Device', 1 Ohject(s)

2. Right-click on the Address Space tree, then select NMew from the context menu,
and then Device and finally Math and Logic .

The editor will create a device and open it for editing.
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Math and Logic Help

E Math And Logic Device

eneral l Settings ]

M ame

|F'ru:ucess Maonitoring

Drezcription

[ Simulate [ Dizable wiites
Device Logic Enable

* Enable
" Use Data ltern To Enable Interval

mEec
" Disable

| Add New Help

3. Select the General tab and enter Process Monitoring inthe Name field.
4. Inthe Device Logic Enable section, select Enable .
This will keep the programs for all of the data items in the device enabled to run.

5. Select the Settings tab.
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E Math And Logic Device

General Seftings l

Data Sampling

[nterval [Deadband

100 IMEet: 0.000 %ZFS
Run Logiz

[+ On Data Change

[ Use Fized Interval MIEC
[ Triggered
[tern [

| -]

[nterval Trigger Deadband M ode

msec: % F5

Apply | Cancel | | Help ‘

6. Inthe Run Logic section, check On Data Change .

This will cause the program to calculate the average temperature whenever there is
a change in any of the sensor values.

7. Uncheck Use Fixed Interval and Triggered .

8. Click Apply .

#* CybOpcConfigurator.mdb* - Cyberlogic OPC Server Configuration E| [E| rg|
File Edit Wew Tools Help

(ST O~ R EBEEE EE S

= Address Space Mame - | simulate | Simple ... | Data Type
+-@] Main Process Control
ﬁ_l']- Process Manitaring < >

FEF Conversions

5 simulation Signals -
(3] Alarm Definitions ) )
+1.{@8 Network Connections E Math And Logic Device .

+ OPC Crosslinks

Ready 0 Ohject(s)

Next, go to Creating a Math and Logic Data Item.
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Creating a Math and Logic Data Item

The Math and Logic data item contains the actual program you want to execute, and
reports the result as the value of the data item. The data item editor also allows you to
modify th e enable criteria and override the run criteria for the program.

#* CybOpcConfigurator.mdb* - Cyberlogic OPC Server Configuration |Z||E|[g|

File Edit View Tools Help
FMEEESr O~ REBEEEE S
- Address Space Mame | Simulate | Simple ... | Data Type
+1- @] Main Process Control
e roce oo I A >
@ Conversions Folder  Ctrl+F —
~
=3 simulation Signals Data Item Cirl+ i
o Rename
(4] Alarm Definitions _ ) )
41.(i Network Connecf{  2Picate-.. Math And Logic Device
+ OPC Crosslinks Delete B
Cut al Settingsl
Copy
ata 5 ampling
Data Monitor hterval Deadband
100 Msec 0,000 %F
b
| >
Insert Mew 'Data Item'. 0 Object(s)

1. Right-click on the Process Monitoring  Math and Logic device, then select New
from the context menu, and then select Data ltem .

The editor will create a data item and open it for editing.
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Data [tem

General l F'n:ugraml Simulatiu:un] f-‘xlarms] Prnperties]

M ame

|I:IvenT emperature

Drezcription

[ Simulate [ Dizable wiites

Apply | Cancel Help

2. Select the General tab and enter OvenTemperature inthe Name field.

1251 Data ltem

General FProgram l Simulation] Alarms] Properties

Logic
Edt.. | Advanced.. |
OPC Client
[ dray _
Canonical Data Type Elements Lower Bound [ Use Conversion

WT_R8 = | ] |

Apply | Cancel | | Help |

3. Selectthe Program tab, and then click the Edit.. button.
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The Math and Logic Editor will open.

4= ) | s OwvenTemperature - Math And Logic Editor x

Home | Functions  Expressions
= 2 - r = (=]
L . e L] [ ., 3 = =
Compile OPC Client | Cut Copy Select All Find Replace Comment Uncomment @ Preferences Show Windows
Logic Clipboard Editing Options

Code View

1

sLEY PPy

Status

Line Error

Next, go to Editing the Math and Logic Program.

Editing the Math and Logic Program

The Math and Logic Editor allows you to create, edit and compile your programs using
Cyberlogic's Glogic programming language. (Refer to Appendix A: C-logic Language
Reference for detailed information on programming in C -logic.) Each program is part of a
Math and Logic data item, and so the editor is launched from within the data item.

For this example, we will need three temperature sensor inputs, which we assume have
already been configured as data items obtained from a PLC.

We will now create the program shown below.

ITEM Templ ( "Main Process Control.Oven Temp 1" );
ITEM Temp2 ( "Main Process Control.Oven Temp 2" );
ITEM Temp3 ( "Main Process Control.Oven Temp 3" );

double varAvg;
int varCount;

varAvg = 0;
varCount = 0;

/I Verify  that at least one sensor value is good
if (MsQualityGOOD(templ) && !IsQualityGOOD(temp2) &&
lIsQualityGOOD(temp3))

{
/I Report the sensor failure and exit
varAvg.Quality = QUALITY_SENSOR_FAILURE;
}
els e
{

/I Use only good sensors for the average
if (IsQualityGOOD(Templ))
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{
varAvg = varAvg+Templ;
varCount = varCount+1;

}
if (IsQualityGOOD(Temp?2))

varAvg = varAvg+Temp2;
varCount = varCount+1;

}
if (IsQualityGOOD(Temp3))

varAvg = varAvg+Temp3;
varC ount = varCount+1,

}

/I Calculate the average temperature
varAvg = varAvg/varCount;

}

/I Return the new temperature value
return  varAvg,;

Note

It is possible to simply type the program in the Code View pane just as it is shown.

Instead, we will use the editor's built-in tools to demonstrate how they can help in

creating your program.
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4+ = 'y [l [:g y - OvenTemperature - Math And Logic Editar x
-
|Hame| Functions  Expressions
lles & L] F =
Compile Save & Update Server OPC Client || Cut Copy Paste Select All
Logic Clipboard - -
Code View Add items * B
—_— >
1 - o
----- Click here to browse :
1]
z
== A ALY TR
EIE= zl Add LT
Status
Line Error
i | 1l
s

1. Go to the Expressions

ribbon, and click on Add /tems
pane.

2. Click on Click here to browse .

to open the Add Items

The editor will populate the browser tree with all items in the server's Address Space
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+1 )

Home

Code View

A OvenTemperature - Math And Logic Editor x

Functions | Expressions

true T

41

Constants P}

CONST

DATETIME  ~

-

4l
4l

Wariahles I

Add items

Status

El- A_ddress Space
-- | DirectAccess
=[] Main Process Contral

SWiSl PPy

=| Owen Temp 2

: =| Owen Temp 3
-- 1 Process Monitoring
H- _Status

Line Error

2= 41 | AddItem

Deadband Ov False
Exclude From False

Item Mame Templ

SRR

Item Name

The name assigned to this item
in the program.

3. Open the Address Space items to display a tree showing the available data items.
Notice that this includes status and DirectAccess items.

The data items we need have been configured as Oven Temp 1, Oven Temp 2 and

Oven Temp 3 in the Main Process Control PLC.

4. Select Oven Temp 1 to open its OPC Properties editing fields.

5. In the f/tem Name

this data item.

6. Click Add ltem .

field, enter 7empl . This is the name the program will use for

The item declaration will be added to the progra m.
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4+ =0 e = = OvenTemperature - Math And Logic Editor® x
Home Functions | Expressions
true & CONST DATETIME = + - = else i &
Constants P Variables P} Operators P} Statements P
Code View
------ ] b -3
1 ITEM Templ ("Main Process Control.Oven Temp 1"); =
=
3
Status
Line Error
2

7. Repeat the preceding steps for the other data items, calling them T7TempZ2 and

Temps3 .
4= e - OvenTemperature - Math And Logic Editor* x
-X
Home  Functions | Expressions
true = CONST DATETIME =~ + - = else if =
Constants P ariables P Operators F] Statements P
Code View
,,,,,, -
1 ITEM Temp3 ("Main Process Control.Oven Temp 3"): =
2 ITEM TempZ ("Main Process Control.Oven Temp 2"); &
3 ITEM Templ ("Main Process Control.Oven Temp 1"):; é
4
Status
Line Error
e

The additional items appear in reverse order, because the editor always inserts new
items at the top of the program.
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OvenTemperature - Math And Logic Editor*

+= B = M
-X
Home  Functions | Expressions
true =
Constants P}
Code View
1 ITEM Temp3 ("Main Process Con
2 M Temp2 ("Main Process Con
3 ITEM Templ ("Main Process Con
4

Status

Line Error

CONST

bool
byte
float
int1s
int54
string
uint32
VT_BOOL
WT_CY
VT_I1
VT_14
VT_R4
WT_UI1

VT_UI4

DATETIME
VAR
boolean
double
int
int32
shyte
uintis
uinta4
VT_BSTR
VT_DATE

VT_I2

WT_UI2

WT_UI8

]

+

Operators

U]

else if

Statements

sway ppy

8. From the Variables group, select double .

9. The editor will begin a VAR declaration statement. Complete it by typing varAvg, in

the editing window.

10. Repeat the process to enter the declaration /nt varCount;, on the next line.
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